Abstract-The World Wide Web includes several types of website applications. Mainly these applications are related to business, organizations, companies, and others. There is a lack to get raw data sets to study the behavior of the internal structure of each type of these websites. Where websites structures include treasure of links, and sub-links, in addition to some embedded features associated with the internal structure of each website. The objective of this paper is to analysis a set of homogeneous websites to establish raw data sets. These data sets can be employed for several research purposes. It also can be used to extract some invisible aspects/features within the structure. Several steps are required to accomplish this objective; first, to propose an algorithm for structure analysis, second, to implement the proposed algorithm as a software tool for the purpose of extraction and establishment of raw data sets (real data set), third, to extrapolate a set of rules or relations from these data sets. This data set can be employed for researches purposes in the field of web structure mining, to estimate important factors related to websites development processes, and websites ranking. The results comprise creation of Oriented Data Sets (ODS) for research purposes and also for deducing a set of features represents a type of new discovered knowledge in this ODS.
I. INTRODUCTION
The internet is becoming a main communication tool between various people, companies, and organizations in society. It has become the dominant force in the world in various areas where the information revolution represents the strength of economy and uplifts the level of people's life. In addition, the internet has entered many practical areas in our life such as business management, purchase operation, follow up economy of knowledge stocks, trading prices, currencies index, banking services, E-governments, distance learning, hospitals, and other areas. The internet websites contain huge amount of data. It includes simple and complex data within web links. Although there are many companies and organizations established some software tools and methods used to analyze these web links or web contents. Most of them are focusing on particular attributes, relevant to a specific objective. All these tools cannot be employed to collect the required data for this research.
This research is leading to a new idea focusing mainly on the analysis of web structure components that depend on the dynamic hyperlinks. This task is used to extract different useful features of a website. Few numbers of these features will be applied as needed in this research, for example, in estimation of websites' sizes or in ranking processes relevant to websites structure. The extracted data and features in this paper will be directed for serving websites development process as an extension for this research.
II. LITERATURE REVIEW
There are many researches and studies that focus on web structure analysis and web structure mining, but with different objectives. All these works are based on using many tools and methods that serve the goals of such research and studies. Some of these works will be discussed here. Many research works have been undertaken and different solutions have been suggested to the problem of searching, indexing or querying the web, taking into account its structure as well as the metainformation included in the hyperlinks and the text surrounding them [10] , [5] , [12] and [16] . There are a number of algorithms proposed based on link analysis. Dean and Henzinger [7] proposed an algorithm to exploit only the hyperlink-structure (i.e. graph connectivity) of any Website and does not examine the information about the content or usage of pages or structure components. Brin and Page [4] , addressed the question of how to build a practical large-scale system which can exploit the additional information present in hypertext. They aimed to speed up Google considerably through hardware distribution, software, and algorithmic improvements. Their target was to handle the several hundred queries per second.
Jon and Kleinberg [15] , developed a set of algorithmic tools for extracting information from hyper link structures from web environments. They did some experiments that demonstrated their effectiveness in a variety of contexts on the WWW. The central issue they addressed within their framework was the distillation of broad search topics, through the discovery of "authoritative" information sources on such topics. They proposed and tested an algorithmic formulation of the notion of authority, based on the relationship between a set of relevant authoritative pages and the set of "hub" pages" that joined them together in the link structure.
Xing and Ghorbani developed a Weighted PageRank (WPR) algorithm. It was an extension to the standard PageRank algorithm. The developed algorithm takes into account the importance of both the in-links and the out-links of the pages and distributes rank scores based on the popularity of the pages. The results showed that the WPR performs better than the conventional PageRank algorithm in www.ijacsa.thesai.org terms of returning larger number of relevant pages to a given query [20] .
Taherizadeh and Moghadam proposed an approach to integrate web content mining into web usage mining. The textual content of web pages is captured through extraction of frequent word sequences, which are combined with web server log files to discover useful information and association rules about users' behaviors [19] .
Kao and Lin have proposed an algorithm called DRank to diminish the bias of PageRank-like link analysis algorithm that attains better performance than Page Quality. In their algorithm, they modeled web graph as a three-layer graph which includes Host Graph, Directory Graph, and Page Graph by using the hierarchical structure of URLs and the structure of link relation of Web pages [14] . In addition, Kumar and Singh introduced a study on hyperlink analysis. They analyzed the links in order to retrieve web information. They used Google search engine and different algorithms for link analysis, such as PageRank, Weighted PageRank, and Hyperlink-Induced Topic Search algorithms [17] .
Jeyalatha and Vijayakumar [13] proposed and implemented a web link extraction tool to deal with web structure using Java and standard interface. They used the Breadth First Search strategy. This work is mainly focusing on performing a quick check on search links, analyzes the structure information from the web that includes document structure & hyperlinks, to Crawl HTML files, and counts the number of occurrences of the keywords in those files. The research helps web users, faculty, students and Web administrators in a university environment.
Mishra, et al. introduced their work based on PageRank created to rank the results of a search system based on a user's topic or query. More than one algorithm was proposed in their work [18] . Derouiche et al. in [8] , presented a novel approach for extracting structured data from websites, and the goal was to harvest real-world items from the structured web. They proposed an alternative approach to automatic information extraction and integration from structured Web pages.
Based on the topology of the hyperlinks, Web Structure mining categorizes the web pages and generates the information like similarity and relationship between different web sites. This type of mining can be performed at the document level (intra-page) or at the hyperlink level. It is important to understand the web data structure for information retrieval [18] . The web structure analysis can be performed by several ways, based on the type of required information or knowledge, then creating or using appropriate software tools to accomplish the analysis task. Some tools were employed to identify the relationship among web pages based on their contents or direct link connection, and other tools were created for different objectives. Birla et al., reported that the web is a treasure of information and data, where large amounts of data are available in different formats and structures. Finding the useful data from the web is a complex task [3] .
Some of features extraction techniques are based on extracting content based features. However, many such solutions have been handcrafted and thus not guaranteed to work optimally under all data environments. Anand in his research explored an evolutionary algorithm based feature extraction techniques. This work explores Evolutionary algorithms based feature extraction techniques where the extracted features are used to describe user or item profiles [1] . On the other hand, Benslimane et al. proposed in their research idea a novel approach for reverse engineering data-intensive web application into ontology-based semantic web. They analyzed the HTML pages structure to identify its components, interrelationships, and extract a form model schema [2] . As discussed above and although, there is a number of tools and crawlers which can be used to analyze the websites, but it seems clear that the collected data sets by these tools were focusing to solve specific problems, not for everything we need, so one may not be able to take advantage of them, for example in the field of prediction and websites development and ranking as it is in the data sets of this search.
III. WEBSITES STRUCTURE ANLYSIS
Web requirements include three classes: functional requirements, non-functional requirements, and other requirements. The traditional information retrieval system focuses on information provided by the text of web documents. Web mining technique provides additional information through hyperlinks where different documents are connected. The web may be viewed as a directed labeled graph where nodes are the documents or pages and the edges are the hyperlinks between them. The directed graph structure in the web is called as web graph [11] . A web can be imagined as a large graph containing several hundred million or billions of nodes or vertices and a few billion arcs or edges [17] . Link mining is divided into four parts; external structure mining, internal structure mining, URL mining, and web usage mining [6] . The structure analysis can be applied in several areas, such as query ranking, webpages importance, pages classification, and clustering. The objective of these types of analysis is to find the most related pages, redundancies, and measuring the similarity degree among pages.
IV. PROBLEM STATEMENT
There are many important features within the web structure that are invisible. This research is mainly focusing on the structure analysis of homogeneous websites based on link analysis, as a step forward for web structure mining. The challenge for this type is to deal with the structure of hyperlinks within the web itself. Link analysis is an old area of research. However, with the growing interest in web mining, the research of structure analysis had increased and these efforts had resulted in a newly emerging research area called Link Mining [9] , [6] . There is a difficulty to find a tool to produce the appropriate data relevant to the website hyperlinks contents and structure. Although there are many algorithms used to analyze the web links, these algorithms cannot be used to collect the required data for a specific objective, as in the objective of this research.
V. OBJECTIVES
The objective of this research is to propose and implement an algorithm in order to analyze hyperlinks of many homogeneous websites, to collect ODS to be used for research Vol. 5, No. 11, 2014 58 | P a g e www.ijacsa.thesai.org purposes, and also to extract some hidden features. The extracted features/rules can be used to help websites' developers to employ the results of this research in measurement and estimation models relevant to websites domain.
VI. RESEARCH METHODOLOGY
The analysis process concentrates on follow-up of dynamic hyperlinks of each website in order to discover interconnected links to find some important features. The research steps include; algorithm design, implementation, links analysis, generation of ODS, and features extraction.
A. The proposed algorithm
The proposed algorithm is designed to process websites' hyperlinks and to extract the required ODS & embedded features. Each website has its own structure and attributes values. The analysis results of hyperlinks are different from one website to another. The ODS have established based on the proposed algorithm. It has constructed for several homogeneous websites including many attributes. The Pseudocodes of this algorithm are illustrated in the following two segments. 
B. Web Analysis Processes
The Web Analysis task includes many steps as shown in Figure 1 . The steps are started by a user who enters the main hyper link/root of a website. The tool receives the root as an input and starts the analysis. It follows-up the sub links to the depth of the website in several directions and extracts the required data from all internal links. The extraction process stops when the following of current link is external link or final leaves.
The algorithm listed above illustrates the process of following-up the links. These algorithms developed as S/W tools that include several steps. These tools implemented by the PHP programming language based on its facilities enabling the tool to go to the depth of the website and to follow-up the discovery process of all hyperlinks. It is able to deal with web structure components and its contents. The main challenge of this research from the first step is to get the required data sets, for the purpose of showing this work into presence and leading it to success. The research data set is established and organized through several steps as real data sets. The proposed algorithm and the designed tools were essentially developed based on the needs of this research to achieve the desired objectives (web structure analysis, raw data establishment, and extraction of a special type of knowledge). The PHP language was applied through the local host XAMP. It is a suitable software environment for this work. 
A. Creation of raw Data sets
Raw data sets consist of several attributes related to each website structure, such as, Total links, External Links, Number of Leaves, Active Links, No of Pages, Images, Docs, Other Files, Analysis Time/seconds, and etc. as presented in Table I and in Figure 2 , these attributes were employed for new features extraction. The ODS extracted from 24 websites related to educational field from the websites of Qassim University. The contents are shown in Table I Five features are extracted, to reflect the internal behavior of websites structure. This in turn constitutes a special type of knowledge organized as a set of relations/rules, concluded based on the contents of ODS and set theory as follows:
N_ of Total_Links=Active_links+External_links (1)

Active_links =Total_No of Pages + No of Other attributes (2)
External_Links= Total_Links -Active_Links (3) The additional features (AF) are represented in rule 4.
No of Pages= Active_links -Other attributes (5)
VIII. RESULTS DISCUSSION AND INTERPRETATION
The analyzed attributes belong to a set of 24 homogeneous websites of academic colleges within the Qassim University websites, as presented in Table I . The figures from 3 to 6 show some of the inter-relationships in terms of the attributes that are provided for comparisons and extracted from 24 websites. Figure 3 illustrates the relation between the total links, the external links, and the active links. These details are shown in rule number 3. Figure 4 presents the distribution of the websites' components, such as number of active links, documents, images, number of pages, and other files.
In Figure 4 , the values range from largest values to smallest, starting with active links and then ending with other files. As well as Figure 5 represents the rule no 4 and shows the relation between three ingredients of websites structure, such as images, docs, and other files. The attributes "images" have obtained the highest level, while "other files" have obtained the lowest level in this comparison. Figure 6 represents the rule number 5. It shows the relation between the active links, documents, images, and other files. It found that, the number of active links is higher than the number of pages in each website structure, because active links encompass many attributes; the number of pages, docs, all types of media files, and other files. Also, it found that, some attribute values increased in some colleges and decreased in others based on the nature of the college. So, the internal relations among the website components are reflecting the development requirements of any website. The relations obtained above in the five formulas are new features that have been deduced based on the contents of ODS.
These formulas represent five association rules. These rules are reflexing the behavior of hyperlinks components and the nature of websites structure. These formulas can be used later for further analysis and websites estimation, such as structure size estimation.
IX. CONCLUSIONS
The research established an algorithm to produce a suitable repository of research data. The proposed algorithm can be applied for any type of websites to analyze the whole hyperlinks and extract many attributes related to the website structure and its contents. About 127991 links were analyzed in this research. It is covered about 69% of the academic colleges of Qassim University. The raw data sets prepared for scientific research purposes. In addition, the research results provide a detailed description of the internal relations of website structure components, where five rules were included in this situation based on the produced ODS. This research has achieved two objectives, based on the analysis of educational websites.
There are many benefits that can be derived from these results, including the ability of developers and users to get a comprehensive understanding of the components of the internal structure of each website and discover the complex relationships between various components. In addition, developers can discover basic relationships that can be employed in the planning and development process of new websites, as well as the results of this research helps developers to build new standards models to estimate different aspects related to the websites developments stages.
X. FUTURE WORK
Future research can include the establishment of big ODS based on the proposed algorithm and the implemented tool. These data can be provided as big repositories. These repositories can be analyzed to explore invisible features within different types of websites' structures. The results of this research will help developers in some fields such as websites measurement and estimation models, especially for the early prediction during the development life cycle, for example, these results will be applied in the measurement field, in one of specialized researches which, approved for support by the Deanship of Scientific Research in Qassim University.
